(i2)««Fta*ft»l=K^^T»BII**tfcHBfllBI 



(19) 1»**lfti9r?r4f tttBG 

(43) mm^MB 

2003 ^9 ^ 25 B (25.09.2003) 




PCT 



no) m&'AMW^ 
WO 03/079431 Al 



(51) BI8ft§t»3i 7 : 

(21) Sl&aiti#-S§-: 

(22) mmmmB: 

(25) SI8dSjS<DSi§: 

(26) @fg5^ga<DsS§: 

(30) g$fc*f-r-$: 
4#IBi2002-76308 
$#Gl2003-7277 



H01L 21/768, 25/065, 27/00 
PCT/JP03/03302 
2003 ^3 ^ 19 B (19.03.2003) 



2002 *£3 Pi 19 B (19.03.2002) JP 

2003 *fl n 15 B (15.01.2003.) JP 



(7i) ttsgiAf*a$K<±r(Dji^iiicoL^T;: -tz-f^i- 

I?V >#fc5t£*t (SEIKO EPSON CORPORATION) 



[JP/JP]; t 163-081 1 SiTtlE 
1 ^ Tokyo (JP). 



2TI 4i 



(72) JMMh&Atf 

(75) fBIB#/taHA (•*HI=0^-Cfl>^;: S3? SIHJl 
(MIYAZAWA.Ikuya) [JP/JP]; T 392-8502 gi)i ISIS 

09 Nagano (JP). 

(74) ftSA: #Jb — . 9f-(INOUE,Hnjimeetal.); T 167- 
0051 mSHii fcftE StS5Tg 26f1 3-^- SJSl 
TMtf^2fS Tokyo ( JP). 

(81) Jg^H (SFfy: CN, KR, US. 



(54) Title: SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD, CIRCUIT BOARD, AND ELECTRIC AP- 
PARATUS 

(54) #BBJjO>€?*: *m#%im$.lfi*<D§l&?5&. &&&&&& l=S^-«3S 




ON 

O 



18 




38 10 



(57) Abstract: A recess (22) is formed in a semiconductor 
substrate (10) from a first face (20). The recess (22) is pro- 
vided with an insulation layer (28) on the bottom face and 
the inner wall face. The insulation wall (28) is provided 
with a conductive section (30) inside. The second face 
(38) of the semiconductor substrate (10) is etched with a 
first etchant having the property that the etching amount of 
the semiconductor substrate (10) is larger than that of the 
insulation layer (28), so that the conductive section (30) is 
protruded in the condition of being coated with the insu- 
lation layer (28). A part formed in the bottom of at least 
the recess (22) of the insulation layer (28) is etched with 
a second etchant having the property that at least the in- 
sulation layer (28) is etched without forming a residual in 
the conductive section (30), so that the conductive section 
(30) is exposed. 
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